Fetal inoculation with donor cells in cardiac xenotransplantation.
In utero fetal inoculation with allogeneic cells has produced subsequent tolerance to experimental cardiac allografts. We attempted to extend this observation to a model of xenogeneic cardiac transplantation. Lewis rat fetuses were inoculated with Golden Syrian hamster thymocytes (n = 5) or whole spleen cells (n = 5) on the tenth day of intrauterine life. Six weeks after the birth of pretreated fetuses, heterotopic cardiac transplantation using a hamster donor was performed. Three to 4 weeks after parturition, we performed heterotopic cardiac transplantation using hamster donors in the female Lewis rats whose fetuses had been treated in utero. Animals treated in utero with either thymocytes or whole spleen cells had graft survival of 3 days, not different from that in untreated Lewis rats (n = 5) (p = not significant). Maternal Lewis rats whose fetuses were treated with thymocytes (n = 5) or whole spleen cells (in = 4) had markedly reduced survival of xenogeneic cardiac grafts (range, 3 to 20 hours; mean, 15 hours; p < 0.01; and range, 5 to 15 minutes; mean, 10 minutes; p < 0.01, respectively). Female Lewis rats without intrauterine inoculation (n = 5) had expected xenograft survival time (3 days) (p = not significant). Immunohistochemical staining of hyperacutely rejected grafts showed deposits of immunoglobulin M as well as immunoglobulin G and complement. In normally rejected xenografts, no immunoglobulin M was detected. These studies reveal the surprising observation that fetal exposure to xenogeneic cells sensitizes the maternal rat without tolerizing the fetal rat as observed in an allograft model. In addition, whole spleen cells produce a more vigorous hyperacute rejection than thymocytes, suggesting that B cells or macrophages may be the sensitizing agents. The accelerated rejection observed has the characteristics of an immunoglobulin M antibody-mediated hyperacute rejection response with deposition of complement.